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Figure 2­1. Portland Harbor Round 1 and 2 surface 
sediment and Round 2 toxicity test stations 
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Figure 2­2. Toxicity test hit/no­hit and indeterminate 
stations for Chironomus 

Prepared by LSM 02­02­06 map 2166 
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Figure 2­3. Toxicity test hit/no­hit and indeterminate 
stations for Hyalella 
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SQV 
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False negatives = C/(A+C)

False positives = B/(B+D)

Sensitivity = A/(A+C)

Efficiency = D/(D+B)

Predicted hit reliability = A/(A+B)

Predicted no-hit reliability = D/(D+C)

Overall reliability = (D+A)/(A+B+C+D)


Figure 3-1. Calculation of reliability parameters 
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Figure 4-1. Correlations that have a significant Pearson's correlation coefficient 
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This figure summarizes the correlations that have a significant Pearson's correlation coefficient (minimum r: 0.9; maximum p value: 0.01).

Note: Only the upper triangle of the original matrix was filled; see intersections of rows and columns for important correlations with each chemical.


DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and tribal partners, and is subject to change in whole or in part. 



  Portland Harbor RI/FS 
  DRAFT Interpretive Report: 
  Estimating Risks to Benthic Organisms Using 

Predictive Models Based on Sediment Toxicity Tests 
  March 17, 2006 

 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and tribal partners, and is subject to change in whole or in part. 

LWG 
Lower Willamette Group 

antimony

0.5 2.0 3.5 2.5 4.0 5.5 1 3 5 7 2.5 3.5 4.5 -4 -2 0

-3
0

2

0.
5

2.
5

arsenic

cadmium

-3
0

2.
5

4.
5

chromium

copper

3
5

7

1
3

5
7

lead

mercury

-4
-1

2.
5

4.
0

nickel

selenium

-3
.0

-1
.5

-4
-1

1

silver

-3 -1 1 3 -3 -1 1 3 4 5 6 7 -4 -2 0 -3.0 -1.5 4 5 6 7

4
6zinc

 
 Concentration data are log transformed. 

 
Figure 4-2.  Pairwise scatter plots for metals 
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Biological endpoints were control adjusted; skewed chemical analytes were natural-log-transformed. 
 

Figure 4-3.  Pairwise scatter plots for biological endpoints and selected chemical and physical analytes 
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within PrMax intervals of 0.05 
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Figure 5-9. Reliability results for three 
biological endpoints at three effects levels 
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PrMax predictions at Effects Level 2 
for Hyalella mortality endpoint 
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LRM results based on complete chemical list, including fines as individual 
predictor; none excluded to reduce errors. Models run and fitted 01/31/06. 
There are no PrMax values > 0.8. 

Figure 5­12. Probability of toxicity predicted for surface 
sediment sampling stations at Effects Level 2 using 
PrMax from logistic regression models 

Prepared by LSM 01-31-06 map 2145

� 

! ( 
! ( 

! (
! ( 

! ( 

! ( 

! ( 
! ( 

! ( 

! ( ! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( !(

! ( 

! ( 

! ( 

! ( ! ( 

! ( 

! ( 
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( ! ( 

! ( 
! ( 

! ( 

! ( 

! ( !(
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! (
! ( 

! (
! ( 

! (
! ( 

!(!(!(

! ( 

! (
! ( !(!(!(

! ( 

!(!(! ( 
!(! (!(

! ( 

! ( 

! ( 
! ( ! ( !(!(

! (
! ( 

!(
! ( 
! (

! ( 
! (

! ( 

! ( 
! ( 

! ( 

!(
! ( 

! ( 

! ( 

! ( 

! (
! (! ( 

! ( 
!(

!(

!(
!(

! (! ( 

! ( 

!(

! ( !(
! (

! ( 

! ( 

! ( 

!(
! (
! ( 

! (
! ( 

! ( 
! ( 

! ( 

! ( 
! ( 

!(
!(

! ( 

!(!(! ( 

!(

!(

! ( 

! ( 

! ( 

! ( ! ( 

! ( 
! ( 

! ( 
! (

! ( 

!(

! ( 

! ( 

! ( ! ( 

! ( 

! ( 
! (

! (
! (!(
! ( ! (

! ( 

!(

!(
!(
!(
! (

!(
! ( 

! (
! (!(

! ( !(!(!(

!(!(!(
! ( ! (! ( 
!(!(

! ( 

!(
! ( 

! (

!(

! ( 

!(
!(!(!(

! ( 

!(!(
!(!(

! ( !(
! ( 

! ( 
!(
!(!(
! ( 

! ( 

!(

! ( 
! ( 

! ( 
! (

! ( !(

! (
! ( 

! (
! ( 

! (
! ( 

! ( !(
! (

! ( 

!(!(
! ( 

! ( 

!(!(!(

!(

!(
! ( 

!(

!(!(

! (
! ( 

!(

! ( 

!(!(

! ( 

! ( !(!(!(!(

! ( 
!(

!(

! (! ( !(

! ( 

!(! ( 

! (
! ( 

! ( 
! (

! ( 

! (
! (

! ( 

! ( 

! ( ! ( 
! (

!(

! ( ! (
! ( 

! (
! ( 

! ( 

! ( 

! ( ! ( 

!(
! ( 

! (
! ( 

! ( 
!(! ( ! ( ! ( 

! ( 
! (

! ( 

! (
! (

! ( 

! (! (
! ( !(!(

! ( 
! (

!(!(!(!(! ( 
! (

!(
! (

!(
!(!(
!(

! (
! (! ( 

! ( 

! ( 

!(
! ( 

!(! ( 

! ( ! ( 

! ( 

! (
! ( 

! ( 
! (

! ( 
!(
! ( 

! ( 

! ( 

! ( 

! ( 

! (
! ( 

! ( 

! ( 

!(

! ( 

! ( ! ( 

! ( 

! ( 

! (
! ( 

! ( ! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

! ( 

! ( 

! ( 

! ( 

!(

!(

! ( 

! (
!(

! ( 

! ( 

! ( 

!(

! ( 

! ( 

!(

! ( 

! ( 

! ( !(

! ( 

! ( ! ( 

! ( 

! ( 

! ( 
! ( 

! ( 

!(

! ( 

!(

! ( 

! (
! ( 

! ( 

! ( 
! (

! ( 

! ( 

! ( 

! ( 

! ( ! ( 
! (

!(

! ( 

! ( 

! ( 

! ( 

! ( 

! (! ( ! ( 

! ( 

! ( 

! ( 

! ( 

! ( ! ( ! ( 

! ( 

!(

! ( 

! ( 
! ( 

! ( 

! ( 

! ( 

! (
! ( 

! ( 

! ( 
! ( 

! ( 

! ( 
! ( 

! ( 

! ( 

! ( 

! ( 
! ( 

! ( 
! ( 

!(

! (
! ( 

! ( 

! ( 

! ( 

! ( 

! (
! ( 

! ( 
! ( 

! ( 

! (
! ( 

! (
! ( 

! (
! ( 

! ( 

! ( ! ( 

! ( 

! ( 

! ( 

!(

!(

!(

! ( 

!(

! ( 
! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

!(

!(

! ( 

!(! ( 

! ( 

! ( 

!(

!(

!(

! ( 

!(
!(

!(
!(

!(

!(

! ( ! ( !(! ( 

!(

! ( 

!(

!(

!(

! ( 

!(

!(
! ( 

! ( 

!(

! ( 

! ( 

!(

! ( 
! ( ! ( 

! ( 

! ( 

!(

! ( 

!(

! ( 

!(

! ( 

! ( 

!(

!(

! ( 

! ( 

!(

! ( 

! ( 
! ( 

! ( 

!(

!(

!(

!(
!(

!(

!(
!(

! ( 
! ( 

!(
!(

!(

!(

!(
!(!(

! ( !(

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

!(

!(

! ( 

!(

!(

!(!(
! ( 

!(
! ( !(
!(!(
!(!(
!(
!(!(
!(!(

!(

!(

!(
!(
!(

! ( 

! ( 

RM 3 

RM 8 

R
M

2 

RM
9 

PrMax predictions at Effects Level 2 
for pooled Chironomus endpoints 

! ( ≤0.2 

! ( >0.2 & ≤0.4 

! ( >0.4 & ≤0.6 

! ( >0.6 & ≤0.8 

! ( >0.8 

Property parcels 

Railroad 

Road 

Dock or in-river structure 

River and slough 

River mile 



! ( 
! ( 

! (
! ( 

! ( 

! ( 

! ( 
! ( 

! ( 

! ( 

! ( ! ( 

! ( 

! ( 

! ( 

! ( 
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! (! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

! ( 

! ( 

! ( ! ( 

! ( 

! ( 
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( ! ( 

! ( 
! ( 

! ( 

! ( 

! ( !(
! ( 

! ( 

! ( 

! ( 

! (! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

!(

!(

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! (
! ( 

! (
! ( 

! ( ! (
! ( 

!(!(!(

! ( 

! (
! ( 

!(!(!(

! ( 
!(

!(!(! ( 

! ( 

!(! (!(
! ( 

! ( 

! ( 
!(! ( ! ( !(!(

! (
! ( 

!(
! ( 
! (

! ( 
! ( 
! ( ! ( 

! ( 

! ( 

! ( 
! ( 

! ( 

!(
! ( 

! ( 

! ( 

! ( 

! (
! (! ( 

! ( 
!(

!(

!(
!(

! (! ( 

! ( 

!(

! ( !(
! (

! ( 

! ( 

! ( 

!(
! (
! ( 

! (
! ( 

! ( 
! ( 

! ( 

! ( 
! ( 

!(
!(

!(

!(!(! ( 

!(

! ( !(
!(! ( 

! ( 

! ( 

! ( 

! ( ! ( 

! ( 
! ( 

! ( 
! (

! ( 

!(

! ( 

! ( 

! ( ! ( 

! ( 

! ( 

! ( 
! (

! (
! (!(
! ( ! (

! ( 

!(

!(
!(
!(
! (

!(
! ( 

! (
! (! ( 

! (
! ( ! ( !(!(

!(!(!(
!(
! ( ! (! ( 
!(
!(!(

! ( 

!(
! ( 

! (

!(!(!(

! ( 

!(
!(!(!(

! ( 

!(!(
!(!(

! ( !(

! ( 

! ( 

! ( 
!(
!(!(
! ( !(

! ( 

!(
! ( ! (
!(

!(

! ( 

!(

! (
! ( !(

! (
! ( 

! (
! ( 

! (
! ( 

! ( !(
! (

! ( 

!(!(
! ( !(

! ( 

!(!(!(

!(

!(
!(

! ( 

!(

!(!(!(

! ( !(
! ( 

!(

! ( 

!(!(!(

! ( !(

! ( !(!(!(!(

! ( 
!(

!(

! ( 
!(

! ( 

! ( ! ( 

!(!(

!(! ( 

!(! ( 

!(
! ( 

! ( 
! ( 

! ( 
! ( ! ( 

! (
! (

! ( 

! ( 

! ( 

! ( 

! ( 
! (

!(

! ( ! (
! ( 

! ( 
! (

! ( 

! ( 

! ( 

! ( !(

!(

!(

! ( 
! (
! (

!(

! ( 
!(

!(

! ( ! ( ! ( 

! ( !(
! ( 

!(

! ( 

! (
! (

!(
! ( 

! (! (
! ( !(!(

! (
! ( 

! (

!(!(
!(!(!(!(!(!(

! (

!(
! (

!(!(!(!(!(
!(

! (
! (! ( 

! ( 

! ( 

!(
! ( 

!(! ( 

! ( ! ( 

!(

! (

! ( 

! (
! ( 

! ( 
! (

! ( 
!(
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

! ( ! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( ! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

! ( 

! ( 

! (
!(

! ( 

! ( 

!(

!(

! ( 

! (
!(

! ( 

! ( 

! ( 

! ( 

! ( 

!(

! ( 

! ( 

!(

! ( 

! ( ! ( 
! ( 

! ( !(

! ( 

!(
! ( 

! ( 

! (
! ( 

! ( 
! ( 

! ( 

! ( 

!(!(

! ( 

!(

! ( 

! (
! ( 

! ( 

! ( 
! (

! ( 

! ( 

! ( 

! (
! ( 

! ( 

! ( ! ( 
! (

!(

! ( 

! ( 

! ( 

!(
! ( ! ( ! ( 

! ( 

! (! ( ! ( 

! ( 

! ( 

! ( 

! ( 

! ( ! ( ! ( 

! ( 

!(

! ( 

!(
! ( 

! ( 

! ( 

! ( 

! ( 

! (
! ( 

! ( 

! ( 
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( 
! ( 

! ( 
! ( 

!(

! (
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! (
! ( 

! ( 
! ( 

! ( 

! (
! ( 

! (
! ( 

! (
! ( 

! ( 

! ( ! ( 

! ( 

! ( 

! ( 

! ( 

!(

!(

! ( 

!(

!(

! ( 

!(

!(

!(

!(

!(!(
!(

! (!(

!(!(

! ( !(
! ( 

!(

!(

! ( !(

! ( 

!(

! ( 

!(

!(
!(
!(!(
!(

!(

!(
!(

!(

RM 3 

RM 8 

R
M

2 

RM
9 

W:\Projects\01-25-01 Portland Harbor ERA\Data\GIS\Bioassay\LR_tox_models\ 

0 1 20.5 

Kilometers 

0 0.5 1 1.50.25 

Miles 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state 

and tribal partners, and is subject to change in whole or in part. 

PrMax predictions at Effects Level 3 
for Hyalella mortality endpoint 

! ( ≤0.2 

! ( >0.2 & ≤0.4 

! ( >0.4 & ≤0.6 

! ( >0.6 & ≤0.8 

! ( >0.8 

Property parcels 

Railroad 

Road 

Dock or in-river structure 

River mile 

River and slough 

LRM results based on complete chemical list, including fines as individual 
predictor; none excluded to reduce errors. Models run and fitted 01/31/06. 
There are no PrMax values > 0.8. 

Figure 5­13. Probability of toxicity predicted for surface 
sediment sampling stations at Effects Level 3 using 
PrMax from logistic regression models 

Prepared by LSM 01-31-06 map 2144
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Figure 6­1. Identification of areas of predicted benthic risk 
using logistic regression model 

Effects Level exceedance with PrMax at 0.4 

!( All endpoints below Effects Level 2 
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DO NOT QUOTE OR CITE W:\Projects\01­25­01 Portland Harbor ERA\Data\GIS\Bioassay\LR_tox_models 

This document is currently under review by US EPA and its federal, state 
and tribal partners, and is subject to change in whole or in part. 
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Figure 6­2. Identification of areas of predicted benthic risk 
using floating percentile model 

Effects Level exceedance 

!( All endpoints below Effects Level 1 

!( All endpoints below Effects Level 2 

!( All endpoints below Effects Level 3 

!( At least one endpoint above Effects Level 3 

(No­hit screening levels = concentrations below which there is a 
95% probablity that predicted no­hits will not exhibit toxicity.) 
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DO NOT QUOTE OR CITE W:\Projects\01­25­01 Portland Harbor ERA\Data\GIS\Bioassay\FPctile_Model 

This document is currently under review by US EPA and its federal, state 
and tribal partners, and is subject to change in whole or in part. 
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Effects Level 2 exceedances for any endpoint; 
Chironomus growth or mortality or Hyalella mortality 

! Exceedance predicted by model 

! No exceedance predicted by model 

� Exceedance indicated by toxicity test 

� No exceedance indicated by toxicity test 

Property parcels 

Railroad 

Road 

Dock or in­river structure 

River mile 

River and slough 

Figure 6­3. Sediment quality based on toxicity test 
results and floating percentile model predictions for 
both Effects Level 2 and Effects Level 3 

Prepared by LSM 02­22­06 map 2191 
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Effects Level 3 exceedances for any endpoint; 
Chironomus growth or mortality or Hyalella mortality 

! Exceedance predicted by model 

! No exceedance predicted by model 

� Exceedance indicated by toxicity test 

� No exceedance indicated by toxicity test 

Property parcels 

Railroad 

Road 

Dock or in­river structure 

River mile 

River and slough 
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